The N-terminal zinc finger of the erythroid transcription factor GATA-1 binds GATC motifs in DNA.
The mammalian transcription factor GATA-1 is required for normal erythroid and megakaryocytic development. GATA-1 contains two zinc fingers, the C-terminal finger, which is known to bind (A/T)GATA(A/G) motifs in DNA and the N-finger, which is important for interacting with co-regulatory proteins such as Friend of GATA (FOG). We now show that, like the C-finger, the N-finger of GATA-1 is also capable of binding DNA but recognizes distinct sequences with the core GATC. We demonstrate that the GATA-1 N-finger can bind these sequences in vitro and that in cellular assays, GATA-1 can activate promoters containing GATC motifs. Experiments with mutant GATA-1 proteins confirm the importance of the N-finger, as the C-finger is not required for transactivation from GATC sites. Recently four naturally occurring mutations in GATA-1 have been shown to be associated with familial blood disorders. These mutations all map to the N-finger domain. We have investigated the effect of these mutations on the recognition of GATC sites by the N-finger and show that one mutation R216Q abolishes DNA binding, whereas the others have only minor effects.